Abstract. We study two distinct phases of nuclear matter, a baryon-meson phase and a quarkgluon phase (QGP). For the baryon-meson phase we develop an equation of state (EoS) using a quark-meson formulation based on a new version of the fuzzy bag model with scalar-isoscalar, vector-isoscalar and vector-isovector meson-quark couplings and leptonic degrees of freedom as well as the constraints of chemical equilibrium, baryon number and electric charge conservation. For the QGP phase we model an EoS for asymptotically free massless quarks and gluons using the MIT approach and a temperature and baryon chemical potential dependent bag constant, B(T, µ), which allows an isentropic equilibrium phase transition from a QGP to a hadron gas. 
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A BAG MODEL WITH A SOFT SURFACE: MODELLING THE MASSES OF NEUTRON STARS
For the hadron-meson phase, we develop an EoS using a new version of the fuzzy bag model including explicitly the presence of scalar-isoscalar, vector-isoscalar and vectorisovector meson-quark couplings[1, 2, 3, 4] 
PHASE TRANSITION INVOLVING A HADRON GAS AND THE QUARK GLUON PLASMA
Thermodynamics tells us that the specific entropy per baryon, S/B, in a first order phase transition is smaller in a hadron gas phase than in a QGP phase. On the other hand, the Gibbs criteria for the equilibrium phase across the boundary requires that, at constant temperature, pressure and chemical potential of both hadron and QGP phases are related through P QGP = P H ; µ QGP = µ H , for a conserved baryon current given as N QGP /3 + N H = constant. Thus, Gibbs criteria yields at constant temperature S/B | QGP > S/B| H i.e., a phase transition for which the specific entropy per baryon, S/B, is discontinuous across the phase boundary. To recover continuity as well as entropy and baryon number conservation, we follow the formalism developed by A. Leodinov et al [5] , introducing a temperature and baryon chemical potential dependence on the bag
, which yields, after extending the original formalism to con-
for the QCD running coupling constant α S (µ, T ) a slowly varying function of T at θ ≡ (µ 2 − m 2 ) 1/2 . In modelling the EoS for the QGP, we assume asymptotically free massless quarks and gluons and the MIT approach. Thus, the energy density of the gas is given as
while the pressure is
with the baryon density .
RESULTS AND CONCLUSIONS
Our main results indicate the EoS and static global properties of neutron stars and a PQG star at low and moderate values of temperature, as the ones found in protoneutron stars, with the inclusion in the theoretical treatment of a temperature and baryon chemical potential dependence on the bag pressure, are slightly modified in comparison to the predictions based on the MIT bag model with a constant B.
